Summary Karyotype and nucleolar organizer regions (NORs) were studied in the longfin carp (Labiobarbus leptocheilus) from Mekong Basin of Thailand. The mitotic chromosomes were directly prepared from kidney cells from five male and five female fishes and stained by conventional staining and Ag-NOR banding. The chromosome number was 2n=50 and the fundamental number (number of the chromosome arms, NF) was 86 in both male and female fishes. The karyotype was composed of six large metacentric, eight large acrocentric, six large telocentric, four medium metacentric, six medium submetacentric, six medium acrocentric, four medium telocentric, four small metacentric, two small acrocentric and four small telocentric chromosomes. The Ag-NOR banding showed a single pair of Ag-NORs adjacent to the telomeric position of the short arm of the chromosome pair 8.
The genus Labiobarbus van Hasselt, 1823 is a member of the tribe Labeonini, subfamily Cyprininae, family Cyprinidae and order Cypriniformes. The genus distributes in rivers, swamps, and marshes of Southeast Asia. It comprises six species including L. leptocheilus, L. siamensis, L. fasciatus, L. ocellatus, L. festivus and L. sabanus (Roberts 1993 , Kottelat 2001 , 2013 . In Thailand, there are two species, L. leptocheilus and L. siamensis (Kottelat 2013) . The longfin carp, L. leptocheilus occurs in Salween, Tenasserim and Mekong Basins throughout Peninsular Malaysia, Sumatra, Borneo, and Java. It can be distinguished from its congeners by the combination of following characters ( Fig. 1 ) of longitudinal stripes on the body, a humeral spot above and behind the pectoral fin base, 33-44 lateral line scales and 16-20 circumpeduncular scales (Roberts 1993) .
Up to the present, the karyotypes of only two species of L. lineatus (Magtoon and Arai 1990) and L. spiropleura (Donsakul and Magtoon 1997) have been studied by a conventional staining technique. They have the same diploid chromosome number of 50. In the present study, the karyotype and a chromosome marker of L. leptocheilus from Thailand by using conventional staining and Ag-NOR banding techniques are investigated in order to provide useful cytogenetic information in taxonomy and evolutionary relationship of fish in the tribe Labeonini.
Materials and methods

Sample collection
Five males and five females of L. leptocheilus were obtained from the Mekong Basin in Thailand. Fish were transferred to laboratory aquaria and kept under standard conditions for 3 d prior to the experiments. The fish studied were identified according to Roberts (1993) , Rainboth (1996) , Kottelat (2001) and Saenjundaeng (2014) .
Chromosome preparation and stainings
Chromosomes were directly prepared in vivo according to the method of Maneechot et al. (2015) and Phimphan et al. (2015) by injecting phytohemagglutinin solution into the abdominal cavity of the fish. Twentyfour hours later, colchicine solution was injected into the intramuscular and/or abdominal cavity and left for 1-2 h. Kidney and gill were removed and cut into small pieces before being mixed with 0.075 M KCl. After all large pieces of tissues were discarded, 8 mL of cell sediment was transferred to a centrifuge tube and incubated for 25-35 min. Then, cells were fixed in a fresh cool fixative (3 methanol : 1 glacial acetic acid). The fixative was gradually added up to 8 mL before centrifugation again at 1200 rpm for 8 min. Then the supernatant was discarded. The fixation procedure was repeated until the supernatant was clear and the pellet was mixed with 1 mL of the fixative. The cell suspension was dropped onto a clean and cold slide by micropipette following the air-dry technique.
The slide was conventionally stained with 20% Giemsa s solution for 30 min (Rooney 2001) .
Ag-NOR banding was conducted by adding two drops of 50% silver nitrate and 2% gelatin on slides, respectively. The slides were sealed with cover glasses and incubated at 60 C for 5 min. After that, the slides were soaked in distilled water until the cover glasses were separated (Howell and Black 1980) .
Chromosomal checks
Chromosome counting was performed on mitotic metaphase of 20 well-spread chromosomes of each male and female fish. The length of short arm (Ls) and long arm (Ll) were measured and calculated to the length of chromosomes (LT=Ls+Ll). The relative length (RL), the centromeric index (CI) and standard deviation (SD) of RL and CI (Ll/LT) were calculated according to the method of Kaewsri et al. (2014a, b) . The CIs between 0.50-0.59, 0.60-0.69, 0.70-0.89 and 0.90-0.99 were described as metacentric, submetacentric, acrocentric and telocentric chromosomes, respectively. The NF was obtained by assigning a value of two to metacentric, submetacentric and acrocentric chromosomes and one to telocentric chromosomes. All parameters were used in karyotyping and drawing idiogram.
Results and discussion
Chromosome number, fundamental number, and karyotype of L. leptocheilus
The diploid chromosome number of L. leptocheilus is 50 in both male and female (Figs. 2, 3 ). The comparative studies with previous reports in Labiobarbus (Table  1) showed the same diploid chromosome number but had a difference in the FN as follows: in L. siamensis, 2n=50 (NF=88) (Donsakul and Magtoon 1997) and L. leptocheilus, 2n=50 (NF=80) (Magtoon and Arai 1990) . The diploid chromosome numbers of fishes in the tribe Labeonini (family Cyprinidae) vary from 44 to 74 and the most frequent chromosome number is 50 (Arai 2011) . Chromosome number of 2n=50 is considered as the ancestral condition of fishes in the Cyprinidae family (Arai 1982) . Similar to other species in tribe Labeonini of subfamily Cyprininae, no cytologically distinguishable sex chromosome was observed (Arai 2011) . It is possible that the sex chromosomes of fish are in the nondifferentiation. The karyotype of L. leptocheilus consists of 14 metacentric, six submetacentric, 16 acrocentric and 14 telocentric chromosomes. It differs from the previous report (Magtoon and Arai 1990 ) that found the karyotype comprising 20 metacentric, 10 submetacentric and 20 telocentric chromosomes. Donsakul and Magtoon (1997) reported the karyotype of L. siamensis consisting of 34 metacentric, four submetacentric, two acrocentric and 10 telocentric chromosomes. Its karyotype differs from L. leptocheilus.
Ag-NORs in the karyotype of L. leptocheilus
Ag-NOR banding technique applied detected successfully NOR which can represent the chromosome markers. Ag-NOR located on the short arms near the telomeres of medium submetacentric chromosome No. 8 in both male (Fig. 3B) and female (Fig. 3D) . Interestingly, some NORs showed unequal size among individuals (Fig. 3) . This is in accordance with the previous studies in orange-spotted grouper, Epinephelus coioides (Wang et al. 2010) , Smith s barb, Puntioplites proctozysron (Supiwong et al. 2012 ) and pink anemonefish, Amphiprion perideraion . In most species of the family Cyprinidae investigated to date, the single NOR-bearing chromosome pair is conserved. This is cytotaxonomic markers in the family Cypinidae (Buth et al. 1991 , Arai 2011 , Supiwong et al. 2012 .
The chromosome lengths of metaphase chromosomes were measured in 20 cells (males and females). The Ls, Ll, LT, RL, CI, SD of RL and CI, size and type of chromosomes are presented in Table 2 . The asymmetrical karyotype having four types (metacentric, submetacentric, acrocentric and telocentric) of the chromosome is important chromosomal characteristics of L. leptocheilus. An idiogram exhibits a gradual variation of chromosome lengths (Fig. 4) . The largest and smallest chromosomes show different approximately two-fold in length. The chromosome markers of L. leptocheilus are the chromosome pairs 11 and 25 which are the largest acrocentric chromosomes and the smallest telocentric chromosomes, respectively.
